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ABSTRACT
Several studies have analyzed the movement of foreign direct investment in Nigeria us-
ing linear approach. In contrast with all existing studies in Nigeria, this paper runs several 
non linear FDI equations where the main determinants of FDI are determined using Mark-
ov-Regime Switching Model (MSMs). The approach enables us to observe structural changes, 
where exist, in FDI equations through time. Asides, where FDI regression equation is truly 
nonlinear, MSMs fit data better than the linear models. The paper adopts maximum likeli-
hood methodology of Markov-Regime Model (MSM) to identify possible structural changes 
in level and/or trends and possible changes in parameters of independent variables through 
the transition probabilities. The results show that FDI process in Nigeria is governed by two 
different regimes and a shift from one regime to another regime depends on transition prob-
abilities. The results show that the main determinants of FDI are GDP growth, macro in-
stability, financial development, exchange rate, inflation and discount rate. This implies 
liberalization that stems inflation and enhance the value of domestic currency will attract 
more FDI into the country. 
Keywords:  
fDi; markov-regime switching model; nigeria 
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1. INTRODUCTION
over the years, several studies have examined various related issues on foreign 
direct investment (fDi) in both developed and developing countries. the steady 
stream of theoretical and empirical research on fDi has to do with the impulses and 
responses it generates in an economy. fDi enhances growth through technology dif-
fusion, human capital development, export promotion, employment generation and 
productivity growth (Li and Liu, 2005; Liu et al. 2009, alfaro et al. 2010, Lee et al. 
2012, de mello Jr. 1999, Yao 2006, ramirez, 2006). in view of the benefits of fDi, 
the dominant theme of research has been on factors influencing fDi. early studies 
have focused on firms and industry specific variables in trying to explain fDi move-
ment. However, in recent time, attention has shifted to spatial aspect of fDi and the 
subsequent consequences on the expansion of multinational enterprises into for-
eign markets. the shift of attention to the locational aspect of fDi can be attributed 
to the realization that countries compete with each other to attract a major share of 
fDi inflows thereby making changes in domestic policies key factors in attracting 
fDi. no doubt, location variables are major factors influencing fDi; however, their 
influence has continued to wane. 
this explains the recent emphasis on the role of macroeconomic policies in 
the host country on fDi inflows (Dunning 2009; vasconcellos and Kish 1998). it is 
not surprising therefore that several macroeconomic policy changes were made in 
most developing countries in the 1980s. these macroeconomic policy reforms were 
implemented in most developing countries not only to enhance domestic invest-
ment but also to foster increased foreign direct investment. nigeria, in particular, 
introduced a comprehensive adjustment reforms in mid 1980s to promote increased 
foreign direct investment and economic growth. moreover since early 1990s, many 
macroeconomic policies targeted at fostering increased foreign direct investment 
into the economy have been implemented. However in spite of all these measures, 
the share of aggregate fDi inflows in nigeria relative to the gDP is still low when 
compared to some other african counties. also, in aggregate terms, the amount fDi 
inflows to nigeria compared to those of the asian countries is relatively low1. given 
the various macroeconomic reforms implemented in nigeria and the aggregate fDi 
trends over time, it is quite instructive to understand the role of macroeconomic fac-
tors on fDi inflows into the country. surprisingly, only few studies have focused on 
the effects of macroeconomic factors on inward fDi in nigeria. most existing works 
have focused on the effects of inward fDi on economic growth (oyinlola 1995, ekpo 
1997, akinlo 2004, ekperware 2011, omonkhanlem 2011 and oyatoye et al. 2011). 
the few existing research works that examine the impact of macroeconomic vari-
1  as an illustration in 2002, the aggregate fDi inflows to malaysia, indonesia, india and thailand were 
$23,823.0m, $11,641.0m, $20,326.0m and $308, 180.0m respectively. However, nigeria received only 
$1005.0m. the pattern has not change significantly over the years.
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ables on inward fDi in nigeria are faced with some limitations. first, they all failed 
to consider potential shifts in constant, trend and parameters of fDi function as they 
applied either co-integration or error correction modeling approach or vector error 
correction methodology. second, all the known studies in nigeria on the determi-
nants of fDi only modeled a linear function without any formal test of its appropri-
ateness. therefore, this paper fills these gaps. 
the remainder of the paper is organized as follows. in section 2, some stylized 
facts on fDi inflows into nigeria are provided. section 3 gives a capsule summary of 
literature review. section 4 describes the methodology and the data. section 5 pre-
sents the results and section 6 contains the conclusion.
2. FOREIGN DIRECT INVESTMENT TO NIGERIA:  
SOME STYLIZED FACTS
this section provides some stylized facts about fDi that motivates my analysis. 
the supporting data are presented in tables 1 and 2.
over the years, nigerian government has adopted several policies to attract 
fDi. in particular, government implemented the structural adjustment programme 
in mid 1986s. the programme entailed liberalization of the various sectors of the 
economy, attraction of foreign investors to the manufacturing sector through tax in-
centives, privatization of several government owned enterprises, and liberalization 
of the interest and exchange rate. these programmes were implemented in order to 
provide enabling environment for increased fDi inflows into the economy.
aggregate fDi inflows into the country increased from n1003.2m in 1970 to 
n9313.6m in 1986. following the structural adjustment reforms introduced in mid 
1986, aggregate fDi inflows increased to n10,436.1m and n119,391.6m in 1990 and 
1995 respectively. However, as a result of the nullification of general election in 1993 
and the attendant crisis, fDi inflows into the economy experienced downward trend 
from the year 1996 to 1999. However, the institution of democratic governance in 
late 1999 coupled with the introduction of various financial and economic reforms 
in the country, aggregate fDi inflows increased to n157,508.6m in year 2000 and 
further up to n324,129.3m in 2005 and n482,448.5m in 2006. the aggregate fDi 
inflows into the country maintained upward trend to attain the peak of n463, 329.3m 
in 2011. However, aggregate fDi inflows dropped slightly to n459,397.1m in 2012. 
although, aggregate fDi inflows into the economy increased for most years between 
1970 and 2012, it is important to note, that, the country has not fared well in attract-
ing fDi when compared to other asian countries as china, malaysia, indonesia, 
thailand and india.
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Source: cBn statistical bulletin (various years)
in terms of sectoral distribution of fDi in nigeria, some diversification particu-
larly into the manufacturing sector has occurred over the years. as shown in table 2, 
unlike the traditional notion that fDi has concentrated more on the primary sector 
and particularly the extractive sub sector, the trend analysis of capital inflows into the 
country reveals that other sub sectors like manufacturing and service have benefitted 
from fDi inflows. table 2 clearly shows that the mining and quarrying received the 
highest share of inward fDi in the 70s but the percentage share for the subsector de-
clined in the 80s and early 90s. it however increased phenomenally in the late 1990s 
and early 2000s only to stabilize at 22 per cent from 2005 through 2012. the share 
of manufacturing fDi increased from average of 25.1 per cent between 1970-74 to 
average of 43.7 per cent between 1990 and 1994. the average share fDi to the manu-
facturing sub sector remained over 40 per cent between 2005-2009 and 2010-2012. 
the share of trading and business sub sector which was high in the early 70s declined 
to about 8.2 percentage average between 2005 and 2012.
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Table 2.: sectoral composition of fDi in nigeria: 1970—2012 Percentage













1970-1974 51.2 25.1 0.9 1.0 2.2 16.9 2.7
1975-1979 30.8 32.4 2.5 1.4 6.4 20.4 6.1
1980-1984 14.1 38.3 2.6 1.4 7.9 29.2 6.5
1985-1989 19.3 35.3 1.4 1.1 5.1 32.6 5.2
1990-1994 22.9 43.7 2.3 1.7 5.7 8.3 15.4
1995-1999 43.5 23.7 0.9 0.4 1.8 4.5 25.3
2000-2004 33.7 28.8 0.7 1.2 2.4 7.7 25.6
2005-2009 22.5 40.7 0.4 2.1 2.2 8.2 23.9
2010-2012 22.3 40.4 0.4 2.1 2.2 8.2 24.3
1970-2012 27.3 36.0 0.6 1.7 2.3 7.9 24.3
Source: cBn statistical Bulletin (various years)
in general, the share of fDi inflows into the country is still low. the country 
needs more fDi inflows given her low income and low domestic savings. external 
capital is needed for investment and development. this explains why identifying 
various factors that drive fDi inflows into the country becomes imperative. 
3. LITERATURE REVIEW 
several theories have been propounded to provide logical foundation on the de-
terminants of fDi in the 1930s. these include the internationalization, monopolis-
tic competition and market structure theories. However, realizing the inadequacies 
of each of the existing traditional theories in explaining fDi, Dunning (1977, 1981, 
1993 and 1988) provided the eclectic paradigm. the eclectic paradigm synthesizes 
already existing theories on mnes into what is popularly referred to oLi framework. 
the oLi framework argues that what determine a country decision to invest abroad 
are three sets of advantages namely; ownership (o), Location (L), and internation-
alization. the ownership advantages encompasses all the technological, managerial, 
and marketing assets that allow a firm to compete with others in the markets it serves 
irrespective of the disadvantages of being foreign. the locational advantages consist 
of tangible and intangible resources that make the chosen country attractive business 
environment. internalization advantages are attributed to own production as against 
producing through a partnership arrangement such as licensing or a joint venture. 
they arise from exploiting imperfections in external markets. this includes reduc-
tion of uncertainty and transaction costs for more efficient knowledge generation 
and reduction of state generated imperfections including tariffs, control of foreign 
exchange and subsidies.
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it is argued that the three advantages (ownership, locational and internaliza-
tion) work together to influence the flow of fDi (Dunning, 2009). However, consid-
ering the fact that most firms that intend to invest abroad often possess ownership 
and internalization advantages; location factor therefore remains the critical consid-
eration. this explains why emphasis, particularly in developing countries, is placed 
on country specific factors that tend to reduce business risk and enhance market 
potentials. as pointed by Kiymaz (2009) and Boateng et al. (2014), macroeconomic 
factors including gDP, exchange rate and inflation among several others, provide the 
means for assessing market potentials and market risk. indeed, it is contended that 
internal influences are intricately linked to a firm’s assets, competencies and com-
petitive advantages (Hawawini and schill, 1994). all the same, the role of external or 
environmental factors in determining decision to investment cannot be completely 
waved off. as such, fDi would move to a country where it could benefit from a new 
market that provides a favourable economic environment, reduces cost and risk and 
enhances firms’ competitive advantage (Boateng et al. 2015).
empirically, several studies in both developed and developing economies indicate 
that fDi depend largely on economic fundamentals such as the degree of macroeco-
nomic and political stability and growth prospects. most existing studies equally identi-
fy good infrastructure, skilled labour force, natural resources endowment, market size, 
financial development as major determinants of fDi. few recent studies on the deter-
minants of fDi include ramirez (2006), ang (2008), Jeon and rhee (2008), Buckley 
et al (2007), oladipo (2008), mohamed and sidiropolous (2010), feils and rahman 
(2008), Bukley et al. (2015) . However, empirical findings from existing studies are in-
conclusive. While some studies found positive relationship between fDi and some of 
its determinants; others reported negative. moreover, most of the existing studies have 
adopted linear methods of analyzing the linkage between fDi and its determinants2. 
With specific reference to nigeria, few studies have examined fDi and its de-
terminants. these studies include obadan (1982), aremu (1997), anyanwu (1998), 
ajakaiye (1995, 1997), chette (1998), Wafure and nurudeen (2010), thaddeus and 
Yadirichukwu (2013), abubakar and abdullahi (2013) and akenbor and tennyson 
(2014). several of the studies identify market size, exchange rate and natural re-
sources availability as major determinants of fDi in nigeria (obadan 1982, Wafure 
and nurudeen 2010, abubakar and abdullahi 2013 and akenbor and tennyson 
2014). some other factors identified in nigeria as determinants of fDi are trade 
policies (obadan 1982 and anyanwu1998), interest rate, domestic credit and legal 
system (akenbor and tennyson, 2014) and stock market development (Wafure and 
nurudeen, 2010). few other factors identified by some nigerian empirical evidences 
2  as argued in the literature, the ambiguity of the findings of these studies may be due to the use of different 
models, and the models may de sensitive to the samples selected and nonlinearity may be important. if 
the nonlinearities are not statistically controlled for, any relationship between fDi and its determinants 
might be questionable as the correlation between them might be wrongly specified, and thence erroneous 
inferences might be drawn.
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with negative effects on fDi are corruption, political risk and trade openness (ak-
enbor and tennyson 2014). thaddeus and Yadirichukwu (2013) show that interest 
rate, exchange rate and inflation rate have negative effect on fDi while Wafure and 
nurudeen (2010) show that openness, inflation and infrastructural development do 
not have significant effect on fDi inflows in nigeria.
there are few observations from the studies on fDi determinants in nigeria. 
first, controversies still surround the impact of many of the variables on fDi. for ex-
ample, while some found positive relationship between exchange rate and fDi, few 
others obtained negative effect. the same applies to such factors as openness, inter-
est rate, infrastructure amongst others. second, none of the studies has looked at the 
role of oil reserves on fDi inflows. finally, all the existing studies on fDi determi-
nants follow constant parameter (linear) time series. none of them consider regime 
changes or regime shift. there is the need to fill these gaps in the literature. Hence, 
the main goal of the paper is to determine the statistically significant parameters on 
fDi in nigeria taking cognizance of structural changes in parameters by employing 
markov-regime switching model (msm). 
4. METHODOLOGY
the study utilizes state space model (ssm) based on two main reasons. one, 
it allows unobserved variables within an observed model. two in estimation pro-
cedure, ssm uses robust algorithm to reach strong optimization (convergence) 
through iterations in a dynamic system. as pointed out by Kim and nelson (2000), 
in a ssm with markov-switching, the state variable is an unknown parameter evolv-
ing through stochastic difference equation. following the seminal paper of Hamilton 
(1988) on regime switching, the shifts in regime or cycles in variables are estimated 
by msm. indeed, several advantages that are associated with ssms have been noted 
in the literature. for one, msm is capable of taking care of asymmetry and persis-
tence in extreme observations in data. for another, it can attain solution in a non-
linear context (anas et al. 2004)3. in short, markov switching-regime model has 
become an alternative to linear models such as autoregressive (ar), moving aver-
age (ma) or (autoregressive integrated moving average (arima) model, as it allows 
change in parameters in a stochastic process4. msm are capable of handling non-
3 several studies have used this methodology particularly in the developed economies. these include 
Hamilton (1989), Durland and mccurdy (1994), ghysels (1994), chauvet (1998), smith and summers 
(2005) and Lam (2004)
4 as noted by Kuan (2002, 2010), although linear models such as linear bivariate or multivariate classical 
regression models, autoregressive (ar), moving average (ma) or autoregressive integrated moving 
average (arima) can apture the dynamics in data, they are unable to handle some nonlinear properties 
such as asymmetry, dependency weights and volatility. generally, it is well established in the literature 
that markov approach presents more sophisticated methods and original results compared to other 
structural breaks tests such as chow test (Hamilton, 1989, 1990).
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linear properties such asymmetry, dependency, weight and volatility. specifically in 
relation to our study, this approach is appealing because it fits with the fact that fDi 
can perform differently in different sub-periods. asides, msm permits two or more 
process to exist with a series of shifts between the states occurring in a probabilis-
tic manner, so that shifts occur exogenously rather been imposed. another motiva-
tion to use the approach is the patterns of fDi into nigeria, which historically have 
switched in response to many political and macroeconomic shocks. finally, with the 
smoothed probabilities graph, msm allows us to have a probabilistic approach of ap-
purtenance of each regime, while explaining fDi by its determinants, conditionally 
with all information of the sample. through stochastic process, switches in volatility 
from low level (contraction) to high level (expansion) are captured in a probabilistic 
procedure as shown by msm equation 15.
 
(1)
where = 0 shows the history of yt which depends on unobservable 
state variables , which represents the probability of being in a par-
ticular state of the data. Xt and ϴm with m = 1,2,3,…,m are exogenous variables and 
parameter vector, respectively (Bilgili et al. 2012 and Krolzig 2000)
for a two state markov chain, the four transition probabilities are given as:
………………………… 
(2)
where st =0 or 1 represents the unobserved state of equation (Hamilton, 1989). 
the transition probability takes the range of 0 < ρij < 1 and the transition probabili-
ties summed up to one.
as well, the transition probabilities measure persistence in the regime. then, 
the expected duration of a typical recession is written as a reverse function of the 
probability to remain in recession.
  (3)
and the expected duration of a typical expression is given as:
5 in general, the low level is otherwise referred to contraction phase or regime 0 while the high level is 
otherwise called the expansion phase or regime 1. 
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 (4)
assuming ∆ yt denotes growth rate of yt while μt represents the mean growth of 
yt. the general form of makov-switching model takes the form:
 
 (5)
where ut is normally and independently distributed.
the low (repression) phase (st=o) and high (expansion) phase regimes are re-
lated with different conditional distributions of ∆ yt. μ, however, depends on regimes 
(Bilgili et al 2012, Krolzig 2001). as severally noted in the literature, markov switch-
ing model given as equation 3 can be extended into a multivariate msm6, which is 




where fDi is foreign direct investment, s is the state (regime), t is trend, Xi is the ex-
planatory variable i and is the residual time and t is time subscript. the state term in 
the equation (6) is a vector of states; state (regime 0) and state (regime 1) or equiva-
lently corresponds to vector of regimes. Hence, the parameters of B0, B1, …, Bn de-
notes time varying parameters.
maximum likelihood estimation of this model is performed with quarterly data 
1986:1 - 20102:4. this is with a view to investigating the possible structural changes 
(regime shifts) in level, and/or trends as well as possible changes in parameters of 
vector b in fDi-msm equations through the transition probabilities as explained in 
Hamilton (1989, 1990) by conducting analytical derivatives of feasible sequential 
Quadratic Programming explicitly detailed in the work of Lawrence and tits (2001)7 .
Data
the quarterly data used in the work were obtained from the central Bank of ni-
geria, statistical Bulletin 2013 edition; imf, international financial statistics and 
oPec, oPec statistical Bulletin, 2006-20128. gDP is the real gDP. the real gDP 
6 examples of multivariate msm can be found in the works of simon (1996), Jeanne and masson (2000), 
raymond and rich (1997), frommel et al. (2005), ribeiro and Pereira (2010), Liu and mumtaz (2010).
7 the full description of the steps involved in the analytical derivatives of the feasible sequential Quadratic 
Programming can be found in the work of Lawrence and tits (2001) titled “a computational efficient 
feasible quadratic programming algorithm, siam Journal on optimisation, 11, 1092-118”. 
8 A natural starting point for any time series analysis is the stationary test of the data to be used. All 
the variables were tested for stationarity using Kwiatkowski-Phillips-Scmdmit-Shin (1992)-KPSS 
stationarity. All the variables were stationary at first difference. This actually explains the use of 
growth rates of the variables in our estimation.
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is defined as nominal gDP deflated by the consumer price index (1990=100). ex-
change rate is the real exchange rate defined as domestic currency per unit of U. s. 
dollar, discount rate is the central Bank of nigeria minimum rediscount rate and in-
flation rate is the consumer price index (1990=100). export is the total real export, 
import is total real import, financial development is measured as the ratio of private 
credit to gDP, and macro instability refers to macroeconomic uncertainty related 
to output fluctuations. it is constructed based on a garcH (1, 1) specification in a 
simple equation in which the logarithmic real gDP follows an ar(1) process. there 
is no quarterly series on foreign direct investment and crude oil reserves. However, 
the annual series of these variables were decomposed into quarterly values using 
linear quadratic method from e-views package. in estimation, the levels of index 
(cPi), rediscount and exchange rates and the percentage growth rates of fDi, gDP, 
export, import, and financial development are used throughout msm predictions. 
the growth rates were obtained using equation:
Zt =100{(Zt- Zt-4)/Zt-4)}
where Zt and Zt-4 denote time series observation at time t (current quarter) and at time 
t-4 (four quarters earlier), respectively.
5. ESTIMATION RESULTS
the results of the four alternative markov-switching models 1-4 denoted 
msm1, msm2, msm3 and msm4 respectively are shown in table 39. column 1 of 
table 1shows constant and potential explanatory variables of fDi to be analyzed in 
alternative msms. columns 2, 3, 4 and 5 of table 3 show the estimation results of 
markov regime-switching model 1 (msm1), markov regime-switching model 
2 (msm2), markov regime-switching model 3 (msm3) and markov regime-
switching model 4 (msm4) respectively. as shown in column 2 of table 3, msm1 
uses, in addition to constant and trend, the independent variables of gDP growth, 
macroeconomic uncertainty and financial development following nonlinear time 
series regression in which fDi growth serves as the dependent variable. the re-
sults show that constant, trend and macroeconomic uncertainty (at low regime, 
regime 0) are significant determinants of fDi in nigeria. gDP growth rate is 
positively correlated with high fDi growth rate (regime 1) but negatively corre-
lated with low fDi growth (regime 0). However, the coefficient is not significant 
in both regimes. as expected, nigerian fDi growth rate is positively correlated 
with nigerian financial development at both regimes though the coefficient is 
only significant at the high regime (regime 1). this shows that as financial devel-
9 the study estimated four models because employing all the variables together in a model would generate 
problem of degree of freedom. indeed, when the number of parameters to be estimated was increased in 
each msm, the results showed either poorer goodness of fit measurements or no strong convergence.
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opment increases, the fDi growth rate also increases at regime 1 and regime 010. 
this indicates that financial development possibly acts as a mechanism in facilitating 
the adoption of new technologies in the domestic economy. Hence, the provision of 
efficient credit and financial services by the financial system may greatly facilitate 
technological transfer and induce spillover efficiency. macroeconomic instability 
tends to encourage fDi in regime 0 as against conventional wisdom11. this possibly 
suggests that foreign investors perceive a higher level of uncertainty as greater in-
vestment return12. as a matter fact, a substantial share of fDi to nigeria is in the pe-
troleum sub sector. investment in the sector might be so profitable such that returns 
after adjusting for risk remains quite substantial. the major implication of this find-
ing is fDi may not enhance growth as composition of fDi may have shifted towards 
more speculative type of investment. 
Table 3.: markov regime switching models for fDi growth: 1986-2012
Variables/
Regimes MSM1 MSM2 MSM3 MSM4
constant 13843.09 15499.05 13355.73 4248.75
(regime 0) (0.000) (0.000) (0.000) (0.013)
constant 1635.18 12692.64 12633.65 15643.38
(regime 1) (0.000) (0.000) (0.000) (0.000)
gDP growth -0.000031 0.00427 -0.00038 0.00156
regime 0 (0.656) (0.107) (0.000) (0.000)
gDP growth 0.0000169 -0.00018 0.0012 -0.00019
regime 1 (0.2024) (0.052) (0.438) (0.000)
trend 57.87 82.53 344.47 250.754
regime 0 (0.000) (0.0005) (0.000) (0.069)
trend 236.26 319.92 78.93 133.38
regime 1 (0.000) (0.000) (0.438) (0.000)
macro instability 2597.24 -32121.79 1850.08 -18763.23
regime 0 (0.000) (0.137) (0.121) (0.000)
macro instability -35.31 1723.78 485.89 329.28
regime 1 (0.545) (0.005) (0.177) (0.239)
10 this finding is consistent with the findings of Deichmann, Karidis and sayek (2003) and ang (2008) but 
contradict the findings of anyanwu and erhijakpor (2004), anyanwu (2011) and Walsh and Yu (2010).
11 some of the existing studies that found insignificant correlation between instability (measured as 
political risk) include edwards (1990), Jaspersen et al. (2000), Hausmann and fernandez-arias (2000) 
and asiedu (2002).
12 indeed, the study by Wafure and nurudeen (2010) on nigeria found that political instability had 
significant positive effect on fDi inflows. His results showed that a 1 per cent increase in political 
instability leads to 1.6 per cent increase in fDi inflows. according to them, the positive effect of political 
instability on fDi reflect e the situation in the in the nigeria’s oil sector that has continued to attract more 
foreign investment regardless of political situation in the country. 
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Variables/
Regimes MSM1 MSM2 MSM3 MSM4
financial 
development 5734.60 52523.13 -8319.78
regime 0 (0.276) (0.005) (0.000)
financial 
development 917.38 -15504.55 62121.74





















Discount rate 136.09 -165.47
regime 0 (0.0006) (0.123)
Discount rate 115.91 43.87
regime 1 (0.0001) (0.094)
Source: autor`s
compared to msm1, msm2 incorporates oil reserves as an additional explana-
tory variable. the incorporation of oil reserves is based on the argument that avail-
ability of natural resources is a major determinant of fDi to host country. it is con-
tended that fDi takes place when a country richly endowed with natural resources 
lacks the amount of capital or technical skill needed to extract or/and sale to the 
world. Hence, vertical fDi occurs in the host country by foreign firms in order to 
produce raw materials and inputs for production. constant, trend, macroeconomic 
instability (regime 1) and financial development all have significant coefficients as 
obtained in msm1. oil reserves has positive impact on fDi inflows into the country 
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as expected, but the coefficient is not significant. this result shows that availability 
of oil reserves is not a major determinant of fDi inflows into the country. What this 
possibly suggests is that the huge fDi inflows into the oil sector might be explained 
by the high level of return on investment in the sector arising from lax policy on capi-
tal and remittances and massive corruption in the sub sector13. indeed, few studies 
including al-sadig (2009) and Kim, (2010) have reported positive effect of corrup-
tion on fDi inflows.
the third nonlinear evaluation of fDi with its determinants is given as msm3. 
it employs besides, constant and trend, the independent variables, gDP growth rate, 
macro instability, financial development, import growth, export growth and dis-
count rate. constant term has significant positive sign at regime 0 and regime 1 at 
1% level of significance. gDP is only positive and significant in regime 0. trend is 
positive in both regimes but significant only in regime 0. financial development is 
significant in both regimes but the coefficient is negative in regime 0 but positive 
in regime 1. import growth has negative non significant effect in both regimes. this 
shows that nigeria’s import growth dampens fDi inflows into the country. similar 
results have been obtained by Bilgili et al. (2012) for turkey. the negative effect of 
export growth on fDi emerges in high fDi growth rate periods while non significant 
positive effect of export growth on fDi appears on low fDi growth rate periods. this 
means that when nigeria’s capability to export increases, fDi shrinks. Discount rate 
has positive effect on fDi in both regimes and the coefficient significant at 1% sig-
nificance level. this simply shows that as the discount rate increases, fDi grows. this 
should not come as a surprise because for most periods before mid 1986, the interest 
rate was administratively fixed by the monetary authority which led to high finan-
cial repression and inefficiency with adverse impact on investment and economic 
growth. Hence, the liberalization of the interest rate in early 1987 might have led to 
increased efficiency in resource allocation and thus increased domestic and foreign 
investment. this finding supports the argument of Yang et al. (2000) and Jeon and 
rhee (2008) that higher interest rates in the host country make foreign investment 
more attractive as they lead to profitable investment. our finding is consistent with 
the Boateng et al. (2015) result for norway.
the final alternate nonlinear evaluation of fDi with its determinant is reported 
as msm4 in table 3. msm4 employs, besides, constant and trend, the independent 
variables gDP growth rate, macroeconomic uncertainty, exchange rate, inflation and 
discount rate. as in msm1 and msm2, constant and trend are both positive and sig-
nificant at both 1% and 10% significance levels. gDP growth rate is positively related 
to fDi in regime 0 but negative in regime 1. When gDP growth rate increases, fDi 
grows and vice versa. msm4 reveals that fDi growth is associated positively with ex-
13 indeed, over the years, the oil sector has been characterized by massive level of corruption running into 
several billions of Dollars. the operation of the subsector has shrouded in secrecy without transparency 
and accountability. in 2012, the then governor of central Bank of nigeria alleged that $20 billion was 
stolen from the oil revenue that accrued to federal government of nigeria. 
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change rate at both regimes (regime 0 and regime 1). this suggests that an appre-
ciation of the domestic currency (naira) encourages fDi inflows into economy. this 
result seems to contradict the findings of some existing studies that depreciation 
of exchange rate leads to increase in fDi inflows (froot and stein 1991, ang 2008, 
azrak and Wynne 1995 and ramirez 2006). the finding that appreciation leads to 
increase fDi inflows could possibly be explained by the fact that the nominal return 
that asset yields in foreign currency should be the main consideration as against the 
price of the asset in factor explaining fDi inflows. this is as discussed by mcculloch 
(1989). our result actually supports the argument by campa (1993) that positive re-
lationship exists between exchange rate and fDi. campa argues that an appreciation 
of the host country’s currency will spur increase investment expectation of increased 
future profit. empirical study by Boateng, et al. (2015) for norway supports the pos-
tulation by campa (1993). inflation is negatively correlated with fDi growth and is 
significant at 5% and 1% significance levels for regime 0 and regime 1 respectively. 
this result shows that high inflation rates in the host country dampens fDi inflows. 
this finding can be explained by the fact that high inflation rate reduces the real value 
of earnings in local currency for inward investment firms as explained by Buckley et 
al. (2007). our finding is consistent with general finding in the literature including 
nnadozie and osili (2004), Khair-Uz-Zaman and awan (2006), anyanwu, (2011), 
Wafure and nurudeen (2010) and Boateng et al. (2015). 
as shown in table 4, all the models seem to perform well. However, msm1 
model seems to fit the data best according to lowest aic of 13.66908 and highest Log 
Likelihood of -709.4616 among others. the second best model in the work in terms 
of aic and Log-likelihood is msm3. Using the variance as a measure of goodness of 
fit, the variance of regime 1 (102.80) and regime 0 (5.09638e-006) choose msm1 
as best model among alternatives in this work.
Table 4.: switching variances, transition probabilities and test statistics of markov regime-
switching models: 1986:1-2012:4
MSM1 MSM2 MSM3 MSM4
sigma 0 5.09638e-006 6.819972e-006 6.529383e-006 6.616353e-006
sigma 1 102.80 135.38 130.58 132.32
P[0/1] 0.020910 0.027468 0.033239 0.036729
P[1/1] 0.979090 0.972532 0.966764 0.963271
P[1/0] 1.000000 1.000000 1.000000 1.00000
P[0/0] 0.00000 0.000000 0.000000 0.000000
Log likelihood -709.4614 -896.378 -863.3534 -887.1653
aic 13.66908 17.02908 16.49259 16.91498
Linearity test (χ2) 2686.4873 2351.3589 2828.429 2383.764
(0.0000) (0.0000) (0.0000) 0.0000
Note: Below the linearity test values are the p-values
Source: autor`s
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in general, the four models perform well considering the fact that they all at-
tain strong convergence through sQPf analytical derivatives. asides, the differences 
amongst the models in terms of signs and significance of the coefficients are, to a 
reasonable extent not sharp. constant has similar signs and significances. the same 
applies to trend except for msm3 (regime 1) and msm4 regime (0) where the co-
efficients are not significant at 5% level. financial development has similar signs 
and significance. However, minor differences exist. the coefficient of financial de-
velopment is negative in both msm2 (regime 0) and msm3 (regime 1). the other 
difference is that gDP growth rate is positive and significant at msm4 (regime 0), 
it is negative and significant at msm4 (regime 1) and msm3 (regime 0). the coef-
ficients of gDP growth rates are not significant at both regimes in msm1 and msm2.
as revealed in table 4, linearity test show that the null of linearity of four msms 
are rejected at 1%. this simply means that for the four msms, conducting nonlinear 
estimations are more desirable than their linear counterparts. the transition prob-
abilities for the four msms are also shown in table 4. they all show that when the cur-
rent state of fDi in regime 1 at time t, the probability of jumping fDi from regime 1 
to regime 0 at time t+1 is 0.0295865 on average. the probability is lowest in msm1. 
as the current state is regime 1 at time t, the probability of remaining at regime 1 at 
time t+1 is 0.97041425 on average. from table 4, probability of fDi growth’s switch-
ing from current regime 0 to regime 1 is 1.0000. it can be asserted that the cumula-
tive effect of any shock in the system (in msm fDi equation) to nigerian fDi growth 
rate is persistent in regime 1 while in regime 0, the responses of fDi to shock(s) is 
temporary.
it is possible to observe the time duration (regime classification) of the 
smoothed probabilities. figures 1a-b to figures 4a-b provide the smoothed prob-
abilities of regime 0 and regime 1 of msm1 to msm4 respectively. regime 0 time 
points as revealed in figure 1a are 1991:1; 1998:1-1998:4 and 2001:1-2004:4. fig-
ure 1b: shows that regime 1 covers periods 1986:3-1990:4, 1992:2-1997:4, 1991:1-
1999:4 and 2001:1-2012:3.
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With respect to msm2, regime 0 time points are 1987:1-1990:1 and 1994:4-
2000:1. However, from figure 2b, regime 1 periods include 1991:3-1993:2 and 
2000:3-2012:3. from figure 3 (a) the time points are 1991:2-1992:2; 2000:1-2006:4 
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finally, from figure 4a, regime 0 time points are 1988:1-1992:2, 1977:3-2001:2 
and 2008:1. as revealed in figure 4b, time points for regime 1 are 1986:1-1987:2, 
1992:4-1998:4, 2001:3-2007:3 and 2008:2-2012:3. few observations from the time 
points of the various regimes include one, msm4 regime include one more time 
point (2008:1) into regime 0 classifications in comparison with msm1 and msm2. 
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fDi point in msm4. two, msm3 adds far more time periods (2000:1-2006:4) 
and (2009:1-2012:3) into regime 0 classification in comparison with msm1 and 
msm2. thus, by implication, means that the various quarters 2001:1-2006:4 and 
2009:1-2012:3 are not considered high fDi points in msm3. regime 0 classification 
based on smoothed probabilities from msm1 covers 9 quarters (8.33 per centage of 
total) with average duration of 2 quarters. in respect of regime 1 classification based 
on smoothed probabilities from msm1, it is made up of 99 quarters (91.67 percent-
age of total) with average duration of 19.81 quarters. regime 0 classification of msm2 
includes 35 quarters representing 32.41 percentage of the total. the percentage of re-
gime 1 point of msm2, on the other hand, is 67.59. regime 0 classifications of msm3 
and msm4 include 43 and 24 quarters respectively. the percentages of regime 1 
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at this juncture, it is pertinent to understand some realizations of the nige-
rian economy corresponding, in particular, to regime 0 classification. consider-
ing msm1 best among others, one may focus regime 0 points of msm1. the third 
quarter of 1986 pertains to the structural adjustment and liberalization programme 
in nigeria (akinlo, 1996). this programme entailed liberalization of the exchange 
rate, interest rate and massive export promotion. the first quarter of 1991 marked 
the beginning of a precipitous fall in oil price from $29.10 bbl in 1990 to $20.50 bbl. 
this sharp reduction in oil price had significant adverse effect on total revenue. the 
trade balance ratio which was 24 per cent in 1990 dropped sharply to 0.27 per cent in 
1991. the first quarter of 1998 marked the height of the banking crises which start-
ed in 1994 in the country. a total of 36 banks were liquidated in 1998 due to fraud, 
mismanagement, and undercapitalization. this problem led to a sharp reduction in 
credit flows to the private sector with adverse effects on employment, output and eco-
nomic growth. moreover, this period marked the beginning of reversion to managed 
floating exchange rate for the purpose of fostering competitiveness of the economy, 
encourage export and discourage importation. arising from the regime shift, the 
naira exchange rate to dollar increased to 92.6931 as against 90.00 in the last quarter 
of 1999. the first to fourth quarters of 2000 represent the data points of the bitter 
political battle with the national assembly - in essence, to delineate the boundaries 
of their respective authorities under the democracy. moreover, the new constitution, 
which gives state and local governments full and automatic right to their shares of the 
oil revenues, severely constrained the management of the oil windfall gains. thus in 
2000, oil windfall, defined as oil revenue in excess of Us$20 per Barrel (so-called 
excess proceeds), amounted to Us $4 billion, or 10 per cent of the gDP. government 
at the both national and state levels engaged in huge spending including award of 
huge wages to public servant in may 2000 which precipitated increased rate of infla-
tion and massive exchange rate depreciation. the other regime 0 time points from 
msm4 namely 2007:4 and msm3 (2007:3 -2012:3) may represent global financial 
crises that arose from the Us house bubble and the attendant increased default rates 
on mortgage rate. the world economy was not spared of negative spillover effect of 
the global financial crises. in nigeria, several policies were initiated to mitigate the 
spillover effects of the global financial crises on the domestic economy. these meas-
ures included consolidation of the banking sector, reduction in the monetary policy 
rate and liquidity ratio (from 40 t0 30 per cent) as well as a reduction in cash reserve 
requirements.
in general, from the discussion above, it could be inferred from regime clas-
sifications of msms that the deviations of each fDi growth rate equation from its 
mean are not transient. consequently, perturbations in parameters of constant, 
level and some of explanatory variables would be persistent. moreover, the findings 
emphasize the fact that structural changes (i.e. shocks to each fDi equation) are, in 
most cases, permanent. this, by implication, means that the potential or probable 
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persistent shifts in parameter in time series model of fDi would generate bias and 
inconsistent estimators of fDi fluctuations. Hence, potential parameters shift must 
be taken into consideration in time series fDi modeling.
6. CONCLUSION
the paper examines the dynamics of fDi in nigeria using the markov regime 
switching approach. the study employs quarterly data for growth rates of fDi, gDP, 
export, import, macroeconomic uncertainty, inflation, discount rate, exchange rate, 
financial development and oil reserves for the period 1986:1 to 2012:4. the paper is 
distinct from all the previous studies in nigeria in two ways. first, the adoption of 
markov regime-switching models which enables us to examine fDi cycles in ni-
geria taking cognizance of the potential shifts in parameters of the explanatory vari-
ables included in model including constant and trend. second, the study runs non-
linear estimations of parameters in fDi equations after the tests for null hypothesis 
of linearity against alternative hypothesis of nonlinearity had been conducted.
the fundamental argument in this work is that fDi process is governed by two 
different states (otherwise called regimes) and that a movement from one regime to 
another is a function of the transition probabilities. also, as found by Bilgili et al. (2012) 
for turkey, a regime is determined endogenously through the inferences derived the 
probability of obtaining one regime (0 or 1) depending on previous regime prevailing.
 the results show that the coefficient of gDP growth rate is negative and signifi-
cant in at least one regime of the four msms except in msm1 (regime 1) and msm4 
(regime 0) where it is positive. this might be that foreign investors perceive eco-
nomic growth in nigeria as non inclusive. as such, increased economic growth rate 
might not necessary spur foreign investment. second, except in msm2 and msm3 
(regime 1 and regime 0 respectively), financial development is positively correlated 
with fDi. availability of natural resources (oil reserves) though positively correlated 
with fDi, is not a major determinant of fDi. fDi growth rate is positively correlated 
with exchange rate and discount rate in both regimes but correlated negatively with 
inflation in regimes 0 and 1.
from policy perspectives, the following points are germane. first, government 
efforts at developing the financial sector will spur increase in fDi inflows into the 
economy. this therefore calls for more far reaching reforms in the financial sub-
sector. the liberalization policy in the sector must be pursued to the logical conclu-
sion as our results show that interest rate engenders increased fDi inflows. second, 
there is the need to enhance the value of the domestic currency to boost higher fDi 
inflows. this could be done through increased domestic productivity. third, govern-
ment should ensure that the rate of inflation is maintained at low level in order not 
to deter fDi inflows into the country. moreover, government efforts at reducing im-
portation while increasing exports will serve to boost fDi inflows into the economy.
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in conclusion, preponderance evidence from the estimations shows clearly that 
macroeconomic factors play significant role in fDi inflows. Hence, policy makers 
in host country must ensure that macroeconomic policies are designed to provide 
enabling environment for increased fDi inflows. also, the shifts in parameters of 
markov regime-switching model demonstrate the need to keep track of potential 
possible structural changes in parameters to obtain unbiased and efficient estima-
tions. 
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